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Abstract 

This paper presents a classical dynamics of biparticles, which can 
be applied in any non-rotating reference frame (inertial or non- 
inertial) without the necessity of introducing fictitious forces. 
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Substituting the relations into the principles, we obtain: 
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Observations 



A system of particles forms a system of biparticles. For example, the system 
of particles A, B, C and D forms the system of biparticles AB, AC, AD, BC, BD 
and CD. 

The dynamics of particles is obtained from the dynamics of biparticles if we 
only consider the biparticles that have the same particle (Annex A) 

The principles are the transformation equations between a reference frame S 
and a non-kinetic reference frame S. According to this paper, an observer S uses a 
reference frame S and a non-kinetic reference frame S. 

The non-kinetic acceleration is related to the non-kinetic forces of interaction 
(gravitational force, electromagnetic force, etc.) However, the acceleration is related 
to the kinetic force of interaction (Annex B) 

Finally, from equation (5) it follows that the acceleration a a of a particle A 
relative to a reference frame S fixed to a particle S, is given by: 

F fl F, 

a a = 

m a m s 

where F a is the net (non-kinetic) force acting on particle A, m a is the mass of 
particle A, F s is the net (non-kinetic) force acting on particle S, and m s is the mass 
of particle S. 
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Annex A 



If we consider a system of biparticles AB, AC and BC, we have: 

m a bHab + m ac a ac + m hc a bc - F ab - F ac - F bc = 

Considering only the biparticles that have particle C, then it follows: 

m ac a ac + m bc a bc - F ac - F bc = 

Substituting the definitions and the relations into the above equation, we obtain: 

m a m c (a u - a c ) + m b m c (a b - a c ) - (F a m c - F c m a ) - (F b m c - F c m b ) = 

Dividing by m c , and assuming that observer C fixed to particle C (a c = relative 
to observer C) is inertial (F c = 0), finally yields: 

m a a a + m b a b - F a - F b = 
Annex B 

The kinetic force FK ab exerted on a particle A by another particle B, caused by 
the interaction between particle A and particle B, is given by: 

where m a is the mass of particle A, m b is the mass of particle B, a a is the acceleration 
of particle A, a b is the acceleration of particle B, and Mr is the total mass of the 
Universe. 

From the above equation it follows that the net kinetic force Fk u acting on a 
particle A, is given by: 

FK a = m a {a a -a cm ) 

where m a is the mass of particle A, a a is the acceleration of particle A, and a em is 
the acceleration of the center of mass of the Universe. 
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Classical Dynamics of Biparticles II 
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Definitions 



Relations 



Kb = F ab /m ab 
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Vab = 1Kb dt 



Vab = J(Vab/m ab ) dt 
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F = net kinetic force 
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F = net non-kinetic force 
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Classical Dynamics of Particles II 

Definitions 

r a = (r fl — r s ) = kinetic position 
Va = (v a — v.s) = kinetic velocity 
a<2 = (a a — a.«) = kinetic acceleration 

fa = (f a — f s ) = non-kinetic position 
y'a = (v a — v.s) = non-kinetic velocity 
a a = (a a — a s ) = non-kinetic acceleration 

f« = (r« - r„) = total position 
v a = (v^ — \' a ) = total velocity 
a a = (a^ — a'a) = total acceleration 

Relations 



a a = F a /m fl 
v a = /a a c/f 
y 2 vl = /a a Jf fl 
F a = (F a -F fl ) 
F«= (F a m s -F s m a )/m s 
t' a =(¥ a m s -t s m a )/m s 



k 2 a ={t a /m a ) 2 
v a = f(¥ a /m a ) dt 
1/2 v a 2 = /(F a /m fl ) rfr a 
S = reference frame 
F = net kinetic force 
F = net non-kinetic force 
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Principles 
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Substituting the relations into the principles, we obtain: 
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General Principles 

Definitions Particles Biparticles 
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